. mESC do not require gp130 mediated signaling to affect self-renewal in response to HDACi. Phase contrast appearance (top panels) and alkaline phosphatase staining (lower panels) of a. R1 cells, b. Lifr-/-mESC, or c. gp130 null mESC. In panel c, the lower panels are alkaline phosphatase labeled (left) and Pou5f1 labeled (right) under the respective unstained image. Control cultures for R1 and Lifr-/-cells used IL6/sIL6 receptor (to bypass LIFR and signal through gp130) whereas gp130 null mESC used parietal endoderm conditioned medium (that can sustain mESC without functional gp130 signaling) to maintain self-renewal. All cultures were performed in the absence of feeders. Control cultures [using IL6 + sIL6R (A, B) or parietal endoderm conditioned medium (C)] were compared to cells cultured for 4 passages in butyrate (without IL6/sIL6R or parietal endoderm conditioned medium). Note that differentiating cells could be detected in all culture conditions. Image areas were selected to reflect the inherent heterogeneity irrespective of culture conditions. The size bar indicates 38 μM. mESC culture and derivation mESC were passaged by washing once with PBS without calcium and magnesium (Invitrogen), followed by exposure to trypsin-EDTA (Invitrogen) until the cells were digested to single cells. Cells were pelleted in DMEM supplemented with 10% FBS and penicillin and streptomycin, the pellet resuspended and plated. Cells were routinely cultured on an irradiated MEF feeder layer and when cultured off of feeders, they were plated directly onto gelatinized plates in the media specified in the text. In addition, LIF receptor null cells (a gift of Austin Smith) were cultured in 500 ng/ml IL-6 + 5000 ng/ml soluble IL-6 receptor (R&D Systems) to allow signaling through gp130 and gp130 null cells (a gift of Ian Chambers) were cultured in parietal endoderm conditioned medium, as an alternative to using LIFR/gp130 to sustain self-renewal, made as previously described 2 . Briefly, parietal endoderm cells were established from mESC using retinoic acid. Medium was conditioned by fluid changing a confluent 10 cm plate of parietal endoderm cells with 10 ml of mESC culture medium and culturing overnight. Medium was collected the next day and filtered through a 0.22 μm filter. mESC lines were derived by culture of C57BL/6 embryonic day 3.5 (E3.5) embryos in mESC medium containing LIF on feeders with or without added 0.2 mM sodium butyrate. Embryos were allowed to hatch and plate and the inner cell mass was plucked and dispersed into 2-5 fragments for selective subculture.
Supplemental Experimental Procedures
Using this method, approximately 10% of the embryos generated ESC lines irrespective of whether butyrate was present or absent.
Mouse Epiblast Cell (EpiSC) Culture
Mouse EpiSC#5 (a gift of Paul Tesar and Ron McKay) was cultured as described 3 .
In addition, new mEpiSC lines were derived as previously described 3 . Essentially, all mEpiSC were passaged using the same method as described above for hESC, on feeders, in medium containing serum replacer and passaged in clusters using dispase. Once the mEpiSC were exposed to butyrate, the medium was changed to mESC medium containing serum and mLIF, but the cells were passaged in clusters using dispase rather than as a single-cell suspension and were always cultured on a MEF feeder.
Generation of Chimeric Mice
Chimeric mice were created through blastocyst microinjection of 8-12 mESC or mEpiSC as previously described 4 . Cells cultured in butyrate were passaged at least three times in butyrate before introduction into the blastocyst and injected embryos were soaked in 0.2 mM sodium butyrate added to the M16 culture medium for 1 hour or overnight prior to transfer, depending on the availability of embryo transfer recipients. Assessment of germline transmission utilized a standard coat color assay with evidence of contribution of the ESC or EpiSC to the germline through a difference in the coat color between the host embryo versus the contributing stem cell.
Differentiation of hESC
Cells for undirected differentiation were seeded at ~2 x 10 5 cells per uncoated, gelatinized or Matrigel treated 10 cm plate in DMEM (Invitrogen) containing 20% FBS (ES cell tested, Invitrogen) with penicillin and streptomycin (Invitrogen).
Cells were allowed to attach and were fluid changed every other day. Directed differentiation toward retinal neurons has been previously described 5 .
Teratoma formation
Teratomas 
Cell Growth Assay by BrdU Activity
Cells were analyzed for BrdU uptake using an ELISA-based kit (Roche, 5-Bromo- 
Telomerase Activity Assay
Telomerase activity in H1 cells cultured in CM or butyrate was analyzed with a TRAPEZE telomerase detection kit (Chemicon), according to the manufacturer's instructions. About 0.5 µg cell lysate was used per reaction. The samples were separated by 10% non-denaturing acrylamide gel electrophoresis in 0.5xTBE buffer. The gel was stained with SYBR Green (1:10,000, Invitrogen).
Quantitative RT-PCR
Total RNA was purified using the RNeasy Micro Kit (Qiagen, Valencia, CA) following the manufacturer-specified protocol. Reverse transcription of total RNA was performed using random hexamers with the SuperScript III First-Strand Synthesis System for RT-PCR (Invitrogen, Carlsbad, CA). qPCR was performed in triplicate using TaqMan 
Defining differentially expressed genes
All analysis was done using the BioConductor software. Annotation information was obtained from the Hgug4112a and Mgug4122a libraries. Control spots were removed from all analyses. Using MA plots we were unable to detect any effects related to the Cy5 and Cy3 dyes, thus we avoided using any traditional dye-bias normalization. To account for differences between the arrays, Cy5 and Cy3
single channel values from the same study were jointly quantile normalized. For all two-class comparisons (e.g. butyrate vs conditioned medium), we used a twostep approach to identify differentially expressed genes. First, we calculated the probability that a gene is expressed at equal amounts in the two groups using a paired t-test. The corresponding p-values were adjusted for multiple hypothesis tests using the q-value methodology. Diagnostic plots available in the q-value library within the BioConductor software were used to identify unique cutoffs for each comparison resulting in lists of putatively differentially expressed genes.
Next, we filtered these lists to only include genes with large effects. To accomplish this we used the 95% confidence interval around the expected difference between the two groups. Cutoffs for this criterion were defined on a per-comparison basis. A panel of 14 differentially regulated genes identified using this approach was confirmed using qRTPCR (Supplemental Figure 6) .
Analysis of Differentially Expressed Genes
Genes were matched across the mouse and human data sets using Homologene (release 58) 7 . We developed a hypothesis test to assess the relationship between gene expression changes in response to butyrate exposure with gene expression changes between mouse ES cells and mouse EpiSCs. Specifically, we calculated the difference in the average expression level between the mouse ES cells and the mouse EpiSCs. Next we compared the means of these differences for groups defined by the analysis of the butyrate data using a twosample t-test; for example, one group consists of genes shown to be up regulated in response to butyrate, the other consists of genes shown to be down regulated. See the supplementary web site for access to the R-code used to analyze the data, the raw data itself, and more details regarding this analysis (https://depts.washington.edu/iscrm/GS_data/gsdata.html).
Supervised Analysis of ES cell related genes
Supervised analysis was performed starting with a list of 125 genes previously tested in reports by Tesar et al. 3 and Yu et al., 8 Sequences were obtained for the microarray platforms used in this study and by Tesar et al., 3 (GEO accessions GPL1708 and GPL4134, respectively) 9 . Annotation was performed essentially as described in Barnes et al 10 . Briefly, the sequences were aligned to the genome (hg18 and mm8 assemblies, respectively) using BLAT 11 with default settings except the step size was 7. The UCSC GoldenPath genome annotation database 12 was used to identify transcripts overlapping the aligned regions. In a few cases, probe annotations were corrected by hand for probes that aligned to predicted transcripts for otherwise well-annotated genes. Genes were matched across the mouse and human data sets using Homologene (release 58) 7 , allowing comparison of results of 87 genes that had human homologues and probes available in both data sets. The fold changes for these genes in the two data sets were plotted ( Figure 4 ) and compared statistically using Spearman's rank correlation.
Xist RNA
Cells grown on Matrigel coated cover slips were were placed in CSK buffer on ice for 30 seconds, exposed to 0.5% Triton X in CSK buffer for three minutes at room temperature, fixed in 4% paraformaldehyde in 1X PBS for 10 minutes at room temperature, washed with 70% ethanol and stored in 70% ethanol at 4 o C until assayed. Cells were dehydrated in ethanol washes and hybridized with an
Xist probe, pXIST GIA (a gift from C. Brown, U. of British Colombia). The probe was labeled with SpectrumGreen direct label kit from Vysis (Downers Grove, IL).
Hybridization and detection were carried out according to the manufacturer's instructions.
Bisulfite-sequencing analysis of promoter methylation
Bisulfite-sequencing analysis of Dppa5 promoter methylation was performed as reported previously 13 . Briefly, using bisulfite treated DNA, the primers (forward:
5'-GGTTAATGTAGGTGGAAATTTTA-3', reverse: 5'-
